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(54) OPTICAL ELEMENT 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide an optical element which can maintain the accuracy even when it is used 
for an optical appliance such as an image display device or the like and which hardly causes changes in the optical 
characteristics even when load is added to the assembled optical appliance. 

SOLUTION: The optical element comprises a supporting material and an optical functional layer formed by 
hardening a polymerizable liquid crystal material having specified regularity of a liquid crystal on the supporting 
material. The hardness of the optical functional layer is >20 in the Vickers scale. 
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•mm****. 

*4, ±ai/fcs^ttiftfttW4«^u. f 

[0 06 3] (3) WS/DfKS 

*j«w»««rra«>©r*s. c©«g*f#*;*i£4 
ttftHttflfciiiR-T i c 4 (cj: Off 5 c t tBieer* 

5. 
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[0064] ±a*bfc J: 5 &«g£@*fc©©m t 

££8«:*s?>ftS# y v-©*/-? ( t e ) *» i 
2o-c«±iA«c5 c k5(crs^. m>sfi£tef«stf 
»*««fiai*2fflfeLhwr*«><otm>s*ffi. 3 etc 

l*m>**^»W«4©4mW«3 0 0-1 500© 

[0065] (XBAHMffll) *JWUe*u>Ttt. JbS6 
Ci«W*U». «*.«. VHMHNICJiQadttaUl 
-UWKffll>i5nxir>*«|jtH3»i1-« (UV) 

jww«cj:*i!fk©Jt^K*i,»'Ctt. jMrgftdnttgw 

S£{l£©fc©{CflH>6ft'&a>S>-ca*. 
[006 6] #369J{E4sl>TfflO>*C4#-et.&#S£ 
HteJWiUftt. (e^>y*-oi/4&^5) > 

yV > y y^^i-^. *■<•> y" 4 > y y"n f 

>y-oi>s.g-tgM*.»k 4--oy-oi'-4' -y? 

y J i^l'7Vy? 1 M>7x-h > 2-n-7F*f 
;UT5y$JiS»^y7 5;k 3. 3' -S^^.iU-4 
-F. (4- 7i; 

A) - Z-WJt'^^O-l-^X 2-^> 
*J)l>-2- *Jj> *A/T 5^-1- (4 'Jy? 
x^Jl/) -7*£>- 1 1 - (4- Kf>A7i 

-2-t FP + i/-2-^^uyaA>- l -tf 
1-t Fa+i/j/^n^+^i-jb-irl-v, 2 
-b Fn + «>-2-^?-JU- 1 -7i;;l/^ori>- l 
1 - ( 4 - -f y y a f^y j - 2 - 1 F 
n+Sx- 2 -y?;uyn/<>- l 
*+f*>F>v 2. 4-i>i?Jl/5 i ^=t : 1>-> F>2, 4 
-y-fy yofji/?t^tf-> F>. 2, 4-y^?^? 

h>, -fyyofji'^*+-!f->F>. l-?a 
a- 4 - yo#+'>? F >?4W5C 4#-C 

*s. msmmvmcmm, *nw©@ 
«*«»«c*>nai,>«Hr»iiirr*c 4 *>5riB-c**. 

[ 0 0 6 7 ] C©J: 5 &3fcS£HteiW©aSi*«4 UT 
B. H&ttfcttO. 0 1-20fifi%. #£b<B0. 
1~1 0M%. J:0»* KttO. 5~5fiS%©«5 
B-c*«W©«f&ttjlWBWK:J»lirr * c 4#r* s. 
[006 8] (i&SiSifJtx) *«WC*rt>Ttt. ±GS 
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[0 069] CCT, C©fflMUIJtt&tt. 

-rs *>©?&■&. 

[0 070] JJSJIMttK. S*ftKC»ffll>*ft6ttft 

10 S*>5*>CCJ:0^S3nSfc©-C*5. 

[0 07 1] CO£9WHMUHtttt. Bfol64*t * 

[0 07 2)3. %&mm<mi8. 

20 ^te&StfcW'fSfc©-?**. *iHH«c*rt»'Ctt. c© 

[0 07 3] (tf^ 5»*-^B3tt) *SWCCtel,>-C 

•ci 7«±'C**4c*«:i«ikt#r4fe©r*t). * 

T?fe3 5«± t WC5 0«±-C**C436J»*U>. ft 
*J> W3©±»«4brtt. »KIWSSnS4©-CBft 

i>*J. l 0 00JiiTra654-r*c4*i-c*<b„ 

[0 074] ^WCl^^^ ?*-X@S3ffltB. 61 

It. W*tf, H.FISCHERttSS. 7i5j/t-X3-^ H 
100VP-HCU X-Y PRDC) ifB^K 1 mN/s e CC5# 
IV. ^S*t9J)03ti-. ®^:?§f»5mN4ftofc4C6 
■C. 59HmtS. »>r, lmN/sec?I(Cf 

[0075] (t^EWS) *|8WKtols-C(J, ttcMQm 
eS-c©«i*SB«±r*4 4 c 6fc^Si*^-rs 4>©-c 

40 l>. tt*f. W3©±|Rtt4l/T«. 1f{C|®S3n.5fc© 
■CBttO*!, 8H«T'C*-54-rSC4*ir*a. 
[0076] *!6W-CI,^tB*«S©<B4« > J I S 

K5 4 0 0©8. 4 r^gio*.#fflj (c^jnssijjg 

^feiMmK ct 0 «J5E3tlfcffl*l»5 t>©-CA 
S. TScto*>. !9SI?|}i^Klg3ii^il <«*«. No. 
43 1 (MAS) HfflMimatftffitt) tcifiS^Sigb. 
i«IIM"C*i^c«0«%oWS 0 Ctl4 50^«© 

rsiss^sj: o fci®i!iTfii©jsasB#«:-e©sew- 
so ©i&a®g4LT§¥ffi-f*:frffirs>.5. 
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[oo77]4. yt¥$k*omm 

[0078] (mmmmmm #wR***ttffl»i« 

u < * * » *mte*n bxmtz ntc&mm 
tmrzmmmtox&^x, %#mm-c*>& io 

[ o o 7 9 1 c ©<k 5 k. *wmm 
®m&tbxm>tct§,£xb> &&mmw±&biw> 
ts&w&zMtzkvx-tozox, cmm^Wv^s. 

«©**«»ejBi»>fcit&"CtK ±HSOfcJ:S«:«HBSI 
J|±CCft<Dgtt*aMI L/fc^«DfiWfS*S< SOC t 

[0080] (RIM^) ***WPHB* 20 
fcj: 5 tt*Hl*wraK*#T* *>©-Cft S„ 

[0081] c ©«§£*>. mmmmmmwomst 

BUSK, 3t¥«8fili-C**3 y *»#JbSB0fc 

(C. iSfitfiT-4.'). ^oSf 0 a D M&4>©£T*tt*n?t 

£. 30 

[0 082] 5 . -e©f6 

3**«IMI±«:IW*» 5 u m6lT. l<B3«mW 

*#-*g;?fiI#3 0fcLL »*Ktt50tt 
±, «HC7 0etfC**Ci3&J»*U». 
[ o o 8 3 ] £ © <fc 5 (c je¥MM»±KfiUMiWMI 3 

[0 0 84] C©J:5&fil«li£Ur«. 4#KI85£;*ft 
2, fc©-Ctifct>#> WtiM^-CJgfiXS ftfc hOifi^t b 
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n,7*y u-k #yxxf-ji/yjr*yi/- k #yx 
-fWf y u- h ^y^^y^w^i"; u- k> # 

wr •5***^7 i»y u- hscf7*>'-*>'>i«5»* 

*5?x>7 2'J U- K J/ya->7i"J U- h 

a*$i~i 0©&©3E*if;tf6ft5. 2-x*n< 
^^7^ 'J U- k ^^P-^+^Jl'7^ 'J U- K 
y x.s*i/x?)l7 9 'J U- k 1. 6-^+^V^* 

-;i7i";u-h. f- h9x^u>yy3-jwt?7*y 
zmmtzzthxtz. ^»wtc«. ac -8 i o 

0. AC-5 100 (HjSfbT) «4*tf*ci*«r* 
[0 085] *^K*jt,»rfflt,^n-5«^)i©^*-c 

©■^^ ■y*-XSgSffl<»:l/-CB > 17~1 0 0 0©Kffl 
F*J. !®(C5 0~7 0 0©S«i. IB»^KHB~9H. 
^K, H~5H©3SHrti-T5Ci*sjif* ±1216 

m> Ky>^©ffi"C||H,>tB^*J^>*>6t?*S. * 

fc. resign ct o *>«sji©ii ^ *ss?a«r» < -r 

[0 08 6] COJS'CC^'y-f 9*-Xii3lii© 

Slffi^S ±^L//tii"3-c*i©-e. ct-c© 

[0 08 7] b. ^t^m^mmm. 

^»ML&«s6iSttttH«l*lllNL-C. %¥M8I|£ 
rftX¥WBMnAXS&. ±S3fe^tS^BK:^t-c 1 

5 o *c~2 6 o •c©eHrt©sast?jn^b-ci}Wbteffi 

«rtf ^ ffW bifflSIg i *#f i C i t Z «> © 

[0 088] *^©7fe^*T©$S!j§^«. S^ttffi 

«fiHrt©fi^1§il6Sitm*WfbS-&-C^«t8IB 
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<DV&Z>. 

[0 089] *»MKCftp *ffK{t«axg<C J: 9 . 
®ej:")58£«:«£#iT*>*v c#ncj:0«flE*«±lfr 

**>©£«t5e3n*. 

[ 0 0 9 0 ] *fc, ±I^^JM»sSIS«r«. * 10 
[0 0 9 1 ] KT, Hffi*ffll.»T^6W©-«*»Wr 

<s. h i a. *»w©^iR^©i8S*ffi©-0»*^-r 
&©-c*s. 

[ o o 9 2 ] c ©wt «. t tmmfa i ±KBam 2 
*j»ttsnfcewtt*#r*»*t3*«««3*x* est* 

H8M. 01(a) . 20 
[009 3] *K. C©BlSrtft*#r*«*t3±<C. tt 
fttt^Wteflii *8ffl4>(C&IB3 *tejR 

*N-I Wj^TT«*HW-*C4ICJ:*)«UMi4* 

mors <HMH*ais. 01(b) md . c©& 
maw. Ei^2©f¥ffi(cJ:QiKMaiiitt««r«c>o 

ift*. 

[ 0 0 9 4 ] * bX. JJBiM«Mtt**rrSiKJW4 

«:#tTajB*fc»jni»oac36«6Si»f*5tjiw-r*c 

&KJ:9. ^ft4A©ttdttttJttm*tt£;*-lt, ft 30 

»4t*»wiai6i« (ft^ttn&ftrg. 0 

l(c) fc«fctf (d) #HS) . 
[ 0 0 9 5 ] fcfc. C©<£ 5 (est* 3 hK%¥>mm 6 

[0096] cn«cio. MjaaKfnii&ti. m®m 

*6©«tt*.L*S'tt.Se i*irt?S©r*S. 
[0097]i2», 4ro©&9WT©lf£#&©ft 
©W*jj*Tfc<E>r*S. 02 (a) tt. -fTK:_bIB0i 40 

( c ) KmtmnftzmtzmmmKMiMm 

7U 8W^l±KEfflK2*5J&dE3ftfcgtf3± 

jc. ^atEH6*s^«ssnfcttS4*-ri©t?*4. 

COWTTtt. C©3e^«fi6B6©^0«{ca[i£^l5t9* 
ESU(02 (b) ) . j6¥WUI6«tMS;9|tg±(C 
«¥-r^fE¥Ig (02 (c) *JR) Wftotl*. 
[009 8] tftfi&tt 9 tc£9 3 ftfcjmMW 6 tt. 
RHtteM*. tt* M# LTiWE©iIJ»cflK>c 

ac^o. f&ft7*jra*. nMuambn& (i*« 

{tfeaXS. 02 (d) MR) . *l/t\ «&©ftt># 50 
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^tStfell 6 8 C t WVZ h(DV 

** (02 (e) MR) . 

[0 0 9 9 ] «T. ±&l/fcWc^3tt*£ 5ft$2iiPJ 
©***T®Kj6*i5fefcoi»-c. &X8Sfcl¥ilItcK9i 

[oioo] i. mvswmm. 

**6»tW5»«SftS. C©«fc5fcBfo«*Wrs» 
WibTtt. St**©fe©*ffi|6lfi6*WTSfc©r*S 

Wctmi. cn6«coi>-ctt. ±iarA. * 
Wfj ©wr«wi/fcfc©ira*c*s©-c. cc-c 
©iftiitt«BS-rs. 
[oioi] 2. mammjm 

[0102] *9MK*ttSC©iAlM&K. tt£ttiK 

r4««i*»")»*Ji'c**i«si»«:iwe3nJGc^. 

[0 1 03] *LT. C©J:^/!c«JWI*»tt1-a*tt 

turn a^assw^softBWJfiSfflffl^* 

«K<c£MU Ctt*Stf±(d£ftU i&£*i$*-r*c 
iK*0*JMi»«fllJtt»flWSCi*J»f*l/l>. C 
fttt, ffi©*^4thlSUTXg±«8ffi-C*S^6T* 

a. 

[0 104] C©R. JWff t"Ctt. Xf>3 
[0105] C©J:9tCffiM»OffittXiR«tt«0fc 

si. at******©-?****, c ©*§$©&£#££ 
L/Ttt. mtf. jHtE^*tu<ttfini»^5fe. 3 6«:tt 

[ 0 l 0 6 ] *ftW«:4Bt,>Ttt. c©«fc5(ci/cj&S3 

mtti. cn«. jimttN- iRwcMt 

**^W>*ttK«fc»)(f*>*lS. ft*. CC-C. N-I 
©■C*5. 

[0107] cofmrnmsmimKim^^tiim^ 

tt. JfcJB r A. 3lfi***J K:te»*»Wil5I«t?*S© 
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vccwmirmirz. «t. cvm&mmm 
©&[atf&£lis u * t, >ig$-c*ft « fSKKS 3 ft s fe© 

[0109] AttfltyCtt, MUX^ 
>, n-^'?-;^>-y> > s/x?;i/-^>-£>, ^h^y 10 
>^©^b*m ^h+^o^, i,2-i>^h+'> 

•^>-tz>. ^x?-U>yy n-jU^fol/X-f-jt,*?© 
x-?JUS> 7-teh>. >^;Ux?juyh>, 

y*>^©^h>S, &Kx?.ik x?U>i/y 

^yx^bx-f-n^-fef- h T-^fa?? h>Sf 
>, ^^^JUAT 5 K. i>J ^Jl/T-k h 7 5 K3f© 20 

y?aai$>, f h7^aax$>, huh; 
juoifu>, f-h^nnx^u;/, #pn^>-fe* 

t/7-fef>, x^l/>y yn-.il/, hijx?i->yy 
^*5/l/>yy3-;k 
?;l/x— f-jK x^jUz^vjW^ - , ^?;H»;i/y;l/ 

>WM>? x y -;MS^cd 1 sxja 2 a«±#GWJ ujtg-c 30 

[0110] m-mom&muctai-cu. 

2 *f feLh©?g&£iI£<£ffi-r S C i K <fc •) . C ©^£ 
fi%. W*t<tt3-4 0fiS%©3EHriS^§ft*. 

[0111] (^©^©asttisij) *^w«:ffl^6ft2>^ 

•C*?.ft^<!:L/-C«. ^ffi7JU3-^ilffi 
SKXtt£JS*gt*$i&L,Tf#6ft* y xx^y U 
*n-K, ) 7^y^K*SJS5ti-C»?,fti 

#yx;*7Mi, (y*) r*yu-h ; #')*-)i>mt2 so 
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&. *©5i£*B)esnc (j*) 7 *<) mzffi&zvc 

ff&ftStfy^u^ UZ) 7*')i<-b ; trx?* 

tun. ./#9»*sx#*mm&. #y*;MOffi#y 
y ij->yAx^ ^ji/ , # y * - # y ^ y v x-f 

>^>-fe'>S/x^*->lSJB|lf©X!K+^fl|i, 

7 * y u - ^ ^©*a^tt^b^«5 : 7 ? y >im*> 
y s*a^t4©«^tt^t^^*iW6ft 
*. *%?B©itsttiasj®iK:»-r5cfte>fb^©as»D 
s«> ^^©ew^^ftft^^effl-cjifRSft^ - 

^Wtctt. **W©*SttiHfiE®J©4 0Sg%WT, 2 
0fiS%WT-C*S. Cft6©{t^©^»DK«fcf) > * 

S3fe^affiB©«Ma*®*sit^ L . $ fc*©S!ttt^« 

#$fts. 

k. #vrvsmmm<M4*>mnmi&m> *y 

^i/x^u>-spy5j-+->^pb*u>ffi^ > 
*St>BS?r|R7^a-Jl'X h^rtyU- h. 7)l*)l<7 
x^-;Uxh + i/u-h, ^yx^u^^yn-^S^ 
-e©xx 7 y JUKK^" h <) V A. 5 y ;U6flK 
7>*X^A, 5-?yjHt»7 5>SI, 7^+^H^ 

7^*;uy>Kffi. ^ttm$>6mt 
mm^)^>m*)i-? y >si^^©^-y 

*§1481 5*5 y *7 5 K7'ah-;i/^3»-f>. 7-i7y;U7 
s ✓ KK< f -< >^©Mtt*^ErittJfiJ, # y x ? u > 
y y x ^ y * +->x 9- u >7 ;u 

*;b7 5>^©^^^>^WSrSt4?fJ. rt-?WP7 
ji/=t=ji/Xji/^>^, m-7^*d7;u*^*^«K>K 
ffi. ^•-7;l/*n7^+JUx? : -u>*+^ KWJra^. /-f 
-7^07**^ h y^?;i'7>' : ex'i;A^ > 

*u7)i*)i • atts^w*y^v-/<-7^*P7^ 
^>fts. 

[0113] Wffir§t4SiJ©3§ltlDS«. lfffif§14»I©« 
\mWLte$ttl?>fcM,tiMfim<D 1 OfilP pm~ 1 0 

mm%. w*t<tti ooaappm~5fig%. §6 
K:if*L<«0. i~isa%©©Hcc*s. 
[0114] 3. ^mmnmxm 
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ttitm® b ttifi i>m&mmm%* s c 4 tc «* o . st 

JM*>*©fflU»Htt** 1/fcWWHfc 3 C 4 tc 

[0115] cois^itrsrsttftw^itt. a^tt?K 

ft. ifcg#l 50~500nm. »*L<W250~4 10 
5 0,3 6KJf* (/ < B3 0 0 -~4 0 0 n m©!BW3fe*i 

[0 116] C©«ttt3lto*»4UCB. ®E*IR5> 

Ss"C#&„ £c#>Tfey ^H-^W K7>7\ +-fe^>7 
[0 1 1 7] KMtt&B. »AII*$£L?l>Sff&tt 20 

w^©ia«*^6w»ai©**fc: j: o ram 

3ftri83t3ftS. 

[0 1 1 8] 4. fi^Ig 

[0119] cftB. 3K3M»tBll*{6©« 4 

atract3W*u»*«. ttfflKRii/rBnj8itto*s 30 
[0120] mm. ±m l tcKtmm&fSxmvB 

C£(cJ:9fft>ft& (12 (b) fcitf (c) #fl8) . 

[0121] C©*D«9*8:4l/Ctt. «*.«. «[<S 
^1*31® *> L < BJJBBMMMMlcttm*?** 
c J: 0<8*1-*m «*±© 
ffiia]Jg^*SiHJSIi&4 brfc< Sttf)!ift«ti5. 

[0122]$ &<cfl*ft&#&4 LTB. ft^tSfjgl© 40 

a«9tt*i«W!-r*ffl!i©«ffi©aiiig!e4a*tiw©«ffl 

WBE± 0 fcfi < ft 4 ± 5 (C^fiS b . c ©t*88r«£3^T 
$*J«\ ft^me©±lB«l£¥tfl!«Ii©JS#r« 
±gaSttl!PI©fc©J: 0 1* < 1 5 <t 5 

*. C©*9(c. jm^Kfet?3*ffitl©ft&K* 

mmv&tetzj: 5 tnkttTvmszvzm&zm so 
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[0 12 3] C©I8CCtet>Tm>6hSttE3£¥*t4l, 
rut. ffl^6*»4«*«W)«j6R:(6i;raSBWR8n 

[0124] ceWBttftKHls-Ctt. ±B riB(S]&l* 

C-C©W8B*OT4. 
[0125] 5 . MRtbfeaXg 

< BJJBR:9IS©«. Jfli4!f9»WfcJOTI8*ff 

5 4 c 4 (cWRtirr 5fe©T*s. 

[0126] **M©*$*¥©K&#& 
B. JdBlftdBMMXBlcfei>rm3tifcStt&. 
c©SM±{c±aibfc^«^Jl^igtc«fc i)^(S3 

(E^iajWfbnfcW^tt. ttlE9tf*5.j:cwe©»»«c 
K93nAdHNMUI«4rr&X93RT<cAri/'C. 1 5 
0 'C~2 6 0 'C©iSHrt©fflKTftB!ftl/»»tfti«*iff 
sMiSj4E*1«ft4*-5*>©r*9. J:DA7£U>»M 
S4 Ur«. 1 6 5 'C~2 6 0 - C©iSB(*9. «f{C 1 8 0 
*C~ 2 6 0 •C©^HF«?4-rSC 4#-e#£. 
[0127] *06WtC4«,»rB. ±KfflS«6HJ:9<5<,> 

H <fc 0 »t>aiJtCff«Mfc«I#fT *>ftfc»£B#2«S 
H6 1/< BStt. 3 6K»»R3iE*WKIBO"Cyy-S? 

[0128] *#wfctt,»Ttt. ±e«H-ei»88jtftia 

4«C^T*>^©^Ji^* J t 1^~2 40»-C*SC4 
W*L<. *rfc3 0#- 2 1 0#. »«C6 0^~1 
8 0»©l5fflrt©^Hlr*SC4*«JfiL/l>. ±^U/c 
■ffiJ:D£i>?9Wb&mi©iS&tX. *WMMM>« 
«©±»s*qH-»-C**C4*»6»*l/<tt<. ±ia® 

fcJ:y3tJWt©i>rti*>K«gl5{bt4**«I*tt*«*a 
C4*>6»*l/<«ct>*>6"C**. 

[0129] C©*54WWfcjffli». -iKWft*-:/ 
>*©«M!BI»«B*ffll>Tf7 5 C 4 #tBjffit?* S. 

[0130] *»H«:*J(,»TB. c©f?afb©fflxe 
*«. H8»5RSHaT'C?TbtiSC43»J»*bt». 

4*1-C*ttl»*>6-C*i. 

[0 1 3 1 ] CC-C. fl8KSS#H»4B, K^R*n3:4^ 
if»ftl/ftl»tt«r*ti«. 8fc|®£3ftS«>©-Ctt& 
AfWWCB. ^IR»H^Tt?fbn^C4*s!iTS 
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[0132] 6 . %<Df&OXm 
txZX^CLXbJ;^. *fc. ffWf^yixeoft. ft 
[0133] C©J:5KffB»**ISR0*:a. f?@Hfc& 

^mui* «t c; &bh k* ti^tmm i mmxmzft *> 

CiKJCJ. #^fiB»fe<fctffiiS8B©Pt©«K4± 
ftffH i ©ainft$B9©Kl£&*tlCc_k* 3 «s c <fc # 

£«C. ±J6LfcHAiiaW©llft»cJ:0. #¥»8©fll 
tt*W±3 C i*5pjfigi«: S. 

[0134] C ©J; 5 ftftSIBi*. SSHJBliEfflSfeliK 
*^#r*Ci{cJ;0^-r4Ci*tpIfi6t?*D. _hiE 

U. ft^Jfrfj ©«T«WUfc*5ttWIBHt4a«jIff 
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* [0 1 3 5 ] fcfc. ±IBH«^ffiK:(S«3*l 
[0136] 
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